The Readiness Estimate and Deployability Index measures the level of individual deplo3Tnent readiness in Army Nurse Corps officers. The primary purposes of this pilot study were to determine the psychometric properties of the measure for Army Reserve component nurses and enlisted medical personnel and to compare the reliability between groups. The convenience sample consisted of 92 subjects. Internal consistency reliability for three of the six competencies and construct validity using the contrasted-groups approach were examined. Nurses reported greater competency than enlisted personnel in clinical and operational nursing skills but were lower in their self-assessment of soldier and survival skills. Findings suggest that more training in warrior tasks and drills is needed for both groups and that enlisted soldiers must enhance their clinical and operational skills. Unit commanders can use the Readiness Estimate and Deployability Index to measure individual readiness.
Introduction
T he U,S. Army Reserve (USAR) Medical Command provides critical medical assets to the Army, Approximately 68% of the Army's medical assets are contained in the USAR,' Commanders of USAR Medical Command units have the responsibility to ensure both unit collective readiness and individual professional readiness to achieve the mission of "conserving the fighting strength," Unit collective medical readiness is determined through, for example, performance at Joint Readiness Training Center exercises, which occur at predetermined times in the USAR Force Generation model. However, there is currently no metric available to a unit commander to assess individual professional readiness for deployment. It is important to have data about individual readiness because of the high volume of individual cross-leveling assignments taking place to support current operations. The Readiness Estimate and Deployability Index (READI) may be one tool that commanders can use to assist them in determining the individual professional readiness of nurses and medics; however, there has been limited evaluation of the reliabiliiy and validity of the tool in USAR populations.
The READI was developed to provide an estimate of the individual readiness of active duty Army Nurse Corps officers^ and has been used to evaluate the readiness of U,S, Army Professional Filler System (PROFIS) personnel,^ However, only one effort to determine the applicability and psychometric properties among USAR nurses or medics has been reported,'' The purpose of this pilot study was to ascertain whether the READI is valid and reliable in determining the individual readiness of USAR nurses and enlisted medical personnel.
Literature Review
Individual readiness has been theoretically defined as "a dynamic concept with dimensions at the individual, group, and system levels, which together influence one's ability to prepare to accomplish the mission,"^ Operationally, individual readiness was determined to consist of six components, that is, clinical nursing competency, operational nursing competency, soldier and survival skills, personal and physical readiness, leadership and administration support, and group integration and identification. The READI contains 93 items that measure aspects of these six dimensions scaled on either a 5-point scale (ranging from not competent to totally competent, from not familiar to totally familiar, or from low to high) or a 2-point yes/no scale. Initial evaluation of the READI indicated that it was psychometrically stable, and factor analysis supported six components of individual readiness,Ŝ ubsequent testing of the measure was performed in two groups of nurses attending the officer basic course, with published results for three of the subscales, namely, clinical nursing competency, operational nursing competency, and soldier and survival skills,* The convenience sample consisted of one group of reserve component (RC) nurses (n = 53) and one group of active component (AC) nurses (n = 118), with the RC nurses having 8,5 times more clinical nursing experience than the AC nurses (average of 5,74 years vs, 0,67 years). The RC nurses were found to report higher scores for clinical competency and operational competency than AC nurses but slightly lower scores for soldier and survival skills.
Rivers et al,^ administered the READI to 13 i PROFIS personnel, including 79 officers and 52 enlisted personnel. The group had an average of 7 years of enlisted time and 5.5 years of civilian experience. The results of that study indicated differences in the respondents' perceived competency based on the facility to which they were assigned. Those assigned to the William Beaumont Army Medical Center (n = 102) had slightly higher scores than those assigned to the Damell Army Community Hospital (n = 29) in the areas of clinical nursing competency, operational nursing competency, and personal and physical readiness. In general, however, the scores for all respondents in all six competency areas were lower than reported in previous studies. The READI was revised for use with Air Force RC nurses and Air Force certified registered nurse anesthetists and was found to be a valid reliable measure of individual readiness in this population of military nurses.^'Â lthough the READI was found to be a reliable valid measure of individual professional readiness among AC Army Nurses, Air Force certified registered nurse anesthetists, and Air Force RC nurses, only one study reported the reliability of the READI among RC nurses (n = 53) and those nurses were attending the officer basic course, with very limited knowledge and experience in military nursing. Furthermore, the one study that included enlisted medical personnel contained a mixture of military occupational specialties, several of which do not provide direct bedside patient care (e.g., surgical technician and behavioral health technician), which might have confounded the fmdings. Given the need to be able to reliably ascertain individual professional readiness, it was deemed important to estimate the reliability and validity of the READI for RC nurses and medics. Therefore, the objectives of this pilot study were to estimate the reliability and validity of the READI for USAR nurses and enlisted soldiers (68W series) and to describe differences and similarities in individual readiness of USAR nurses and enlisted medical personnel.
Methods

Study Sample
A convenience sample was obtained from two USAR field hospital units in the southeastern United States in spring 2004, from a possible pool of 112 USAR nurses and 240 enlisted medical personnel (68 series). Hospital commanders and chief nurses were briefed on the study and agreed to provide time for interested individuals to complete the questionnaire during a regularly scheduled battle assembly (drill). Human subject protection was ensured by storing signed consent forms separately from the completed surveys, which were coded by identification number only. Subjects completed the informed consent form before answering the READI. The chief nurses then mailed completed questionnaires to the principal investigator, with consent forms and completed tools mailed separately. Because chief nurses were asked to distribute the READI at a regularly scheduled battle assembly, it is not known how many surveys were actually distributed.
Statistical Analyses
The reliability of the READI was determined by calculating Cronbach's a for the six competency areas. Basic statistical summaries were calculated for categorical (relative frequencies) and continuous (mean ± SD) variables. Construct validity of the READI in this sample was estimated by using the contrastedgroups approach.® The rationale for considering officers and enlisted as contrasted groups was based on two assumptions, namely, that officers would have higher scores than enlisted medical personnel in the competency areas of clinical nursing and operational nursing, because the majority worked full time in their civilian careers as registered nurses, and lower scores in the area of soldier and survival skills, because, as direct-commission RC officers, they attended only a 14-day officer basic training course and were assumed to have had minimal institutional training in basic soldier skills. Means for reliable competency areas were compared between nurses and medics by using multivariate analysis of variance. In cases of detected differences, post hoc comparisons between the two groups were performed by using two-sample t tests with Bonferroni adjustment. Additionally, individual items were compared separately for each competency area, also using two-sample t tests with Bonferroni adjustment.^ Data analyses were performed by using SPSS 13.0 (SPSS, Chicago, Illinois) and SAS 9.1 (Cary, North Carolina) statistical software.
Results
The READI was returned by 52 officers (57%) and 40 enlisted medical personnel (43%), for a total response rate of 26% from all potential subjects (Table I ). The officer/enlisted personnel distribution of those completing the READI was 1.3:1; the Army nurse/enlisted personnel ratio found on the Modified Table of Organization and Equipment is 1:2. Of the subjects, 52 soldiers (56.5%) were male and 40 (43%) were female. Twenty-one of the male respondents (40%) and 31 of the female respondents (78%) were officers. The largest proportion of officers completing the READI held the rank of major (n = 18; 35%), and the largest proportions of enlisted soldiers were either specialists (n = 11; 28%) or staff sergeants (n = 11; 28%). In terms of ethnicity, 59 (63%) of the respondents were Caucasian, 24 (26%) were African American, and 9 (10%) were of Hispanic/Spanish origin or ancestry.
The years of service of all respondents ranged from a minimum of 6 months to a maximum of 32 years. The average The first study objective was to estimate the reliability of the READI in a sample of RC nurses and enlisted medical personnel. Internal consistency reliability was determined through use of Cronbach's a. These values ranged from 0.27 to 0.97 for the different sections of the questionnaire (Table II) .
The degree of internal consistency reliability for three of the sections (personal and physical readiness, leadership and administration support, and group integration and identification) was unacceptable.'" Therefore, these sections were not considered in further analyses, and the remainder of the analyses focused only on the first three competency areas of the READI, that is, clinical nursing competency, operational nursing competency, and soldier and survival skills. These are key areas to be considered in determining whether a soldier is prepared to fulfill the demands of deployment. These three sections of the READI also provide commanders with the most critical information needed for their training assessments and readiness determinations for individual soldiers.
Differences between officers and enlisted medical personnel in the means in three competency areas were detected (multivariate analysis of variance; p < 0.0001) (Table III) . Post hoc comparisons indicated that officers considered themselves to be most competent in clinical nursing (p < 0.0001) and operational skills (p = 0.0036), whereas the enlisted medical personnel considered themselves to be most competent in soldier and survival skills (p = 0.0125). For these three post hoc comparisons, overall significance was established if the p value for the comparison was smaller than 0.05/3 = 0.017. Additional analyses examined the differences between these two groups on an item-by-item basis for each competency area (Tables IV to VI Table IV describes the perceived clinical nursing competency of officers and enlisted medical personnel, with higher scores representing greater perceived competency. As expected, clinical competency was significantly higher for nurses than for enlisted personnel for the majority of skills. The skills for which there was no significant difference were clinical documentation, body surface area calculation, caring for those with nuclear/ biological/chemical (NBC) injuries, treating improvised explosive device or ballistic missOe injuries, field ventilator competency, implementing triage categories (category competency), caring for refugees, obstetrics competency, and competency in field infection control. 4.3 ± 0.67 3.6 ± 1.06 3.8 ± 1.14 3.6 ± 1. Significant difierences between groups were reported for the skills of obtaining an electrocardiogram and understanding the echelons of care, Avith nurses reporting higher perceived competency. Differences between the groups in the other four skills were minimal and not statistically significant. Enlisted medical personnel rated their soldier and survival skills higher for 3 of the 11 identified skills.
There are limitations to the fmdings of this pilot study. First, a convenience sample was used, thus limiting the generalizability of the data. Use of a convenience sample could be a source of selection bias if only reservists with a high level of confidence in their skills completed the READI. We found, however, that the majority of the means in all six skill areas were <4 on a 5-point scale. This could suggest that the respondents were reasonably realistic in their self-assessments. Second, our sample size (n = 92) represents a 26% response rate from the two units selected for participation in the project. Although some would consider this an unacceptable response rate and it was lower than in previous published studies of the READI, it was deemed to be an acceptable rate of response, given that this was a pilot study. Any future research should strive to increase the sample size.
Discussion
A great deal of focus has been placed on the individual readiness of USAR soldiers in the aftermath of September 11, 2001, However, little attention has been paid to the levels of professional and operational competency and subsequent readiness of individual USAR nurses and enlisted medical personnel, many of whom have been cross-leveled out of their units to fill vacancies in other mobilizing units or to meet needs in active duty hospitals. This increase in operational tempo has highlighted concerns regarding current competency in the AOC and/or additional skill identifier of some mobilized nurses. For example, a nurse in the RC may hold the AOC/additional skill identifier of 66H8A (critical care nurse) but work as a nurse practitioner in her civilian career and not have current clinical experience in a critical care environment. This pilot study was designed to evaluate whether the READI would be a reliable valid tool in identifying the clinical and operational competency of USAR nurses and enlisted medical personnel before tiiey were mobilized as individual "fillers" via a cross-leveling action. The objectives of this pilot study were to estimate the reliability and validity of the READI for USAR nurses and enlisted soldiers (68W series) and to describe differences and similarities in the individual readiness of USAR nurses and enlisted medical personnel.
Internal consistency reliability for three of the six competency areas of the READI ranged from 0,84 to 0,97, High reliability was expected for a tool that has been used in a variety of populations and might therefore be expected to have a stable level of reliability," These findings are also consistent with other reports of internal consistency reliability,'''T he READI demonstrated internal consistency reliability in the competency areas of clinical nursing, operational nursing, and soldier and survival skills. Each of these competency areas contained between 11 items (operational nursing and soldier and survival skills) and 35 items (clinical nursing) (only items measured with a Likert scale are reported in this article). The length of each section, as well as the completeness of the data, influenced these estimates of reliability.
We were unable to demonstrate internal reliability for the last three of the six competency areas on the READI (personal and physical readiness, leadership and administration support, and group integration and identification). These areas had very low levels of internal consistency (a = 0,545-0,271), These data differ from previous reports,'*'^ in which Cronbach's a was reported to exceed 0,7 for all competency areas. Several factors might have contributed to this finding. The instrument is very lengthy and detailed, including 93 separate items (excluding demographic information), and requires -20 to 30 minutes to complete, which might have resulted in missing data and subsequently lower levels of internal consistency. The item format is somewhat confusing, which might have resisted in missing data. Subjects also might have been somewhat unprepared for and upset by some of the items on the psychosoci^ readiness subscde (asking about personal preparation for their own death and the carnage seen on the battlefield), which might have caused some missing data and thus had a negative impact on reliability.
Inconsistency in the response set on items asking about related topics can affect reliability scores," In tiie READI, 62 of the 93 items required the respondents to answer using a 5-point scale (Table VII) , Other items asked for either a yes/no or true/false answer. Other items asked the respondents to select from a specified list of choices, whereas still others asked respondents to select the correct answer from five possible choices. To simplify scoring and to facilitate interpretation, raw scores could be transformed onto a linear scale (such as 0-100) and responses could be combined into a single subscale score.'Ŝ ubjects also were inconsistent in their responses to two-part questions, which affected reliability for competency areas 4, 5, and 6. For example, when asked if they had been separated from their family/significant other for >6 months, 23 subjects responded that they had. However, when they were asked to describe their families' reaction to the separation, 43 individuals provided a response to the item.
Finally, a is influenced by the number of related items in the survey. Therefore, competency areas with fewer numbers of items would be expected to have a lower degree of internal consistency.^ On the READI, competency area 6 (group integration and identification) has four items covering four different topical areas (sleeping quarters, number of days training with the assigned unit, familiarity with the unit's mission, and familiarity with the duty assignment). Because there is only one item on each topic and because each topic asks for very different pieces of information, a fmding of satisfactory internal consistency reliability would be unexpected.
The READI was found to be a valid measure of readiness for deployability in this sample of officers and enlisted medical personnel. Findings supported the assumption that Army nurse officers would have higher scores in their competency for clinical nursing and operational nursing, where enlisted personnel would score higher on soldier and survival skills. Only one previous report included enlisted medical personnel in the sample.3 That report did not provide an estimate of validity for their sample of 133 personnel (60% officers and 40% medical personnel), but the data provided by the comparison between their groups suggested a trend similar to the fmdings in this pilot study. The READI was also shown to be useful in comparing skill performance for two groups of officers.* Differences between the competencies of officers and enlisted medical personnel were in the direction hypothesized. We had hypothesized that the Army nurse officers would consider themselves more competent in their clinical and operational nursing skills than the enlisted medical personnel, because larger numbers of USAR nurses work in the medical field in their civilian careers, compared with enlisted personnel. Our findings supported our assumptions about anticipated differences in nursing skills between RC officers and enlisted medical personnel. On a question-by-question basis, we can see from Table fV that, for 18 of the 27 skills, the differences between the officer and enlisted personnel groups in the means of their self-rated clinical nursing competencies were significant. These findings were less distinct in the operational nursing competency area, with the only significant differences being found in electrocardiography competency and perceived competency in performance at all echelons of care. These data are quite similar to those for the same skills for PROFIS personnel employed in military facilities.^ The consistency in reports of low competency in both electrocardiography and echelon-ofcare skills across multiple samples^"* suggests that these items need clarification.
The data were also examined to determine whether USAR nurses or enlisted medical personnel considered themselves to be below average in any of these three competency areas. Using a cutoff point of 3 (average skill performance), we identified the skills that might require specific training to enhance the clinical and operational competency levels of both officers and enlisted personnel. For the officers, additional training appears to be warranted in the use of a field ventilator. For enlisted Medical personnel, however, additional training may be necessary for the following skills: advanced cardiac life support protocols, antepartum/postpartum care, care of patients with NBC injuries, orthopedic nursing, care of patients with improvised explosive device injuries, knowledge of the five techniques used to perform a physical examination, universal blood donor protocol, clinical documentation, use of a field ventilator, 12-lead electrocardiography, caring for refugees, echelon of care, and intravenous calculation.
These data are congruent with fmdings on clinical competency for PROFIS personnel.^ Rivers et al.^ found that their subjects (n = 133), who all worked full time in fixed military facilities, rated themselves low in >50% of the clinical competency skills. Further research is needed to clarify differences in clinical competency between RC enlisted medical personnel and enlisted medical persormel on active duty.
We also anticipated that the enlisted medical persormel would consider themselves more competent in their soldier and survival skills than the officers, because they spend significant time in basic training learning these skills and could be expected to have a strong foundation in this area. Although only three questions resulted in statistically significant differences between the two groups, all differences were in the hypothesized direction. These fmdings are consistent with other reports showing moderate to low self-reports of soldier and survival skills for both officers and enlisted medical personnel.^ The Army's requirement to ensure that both officers and enlisted personnel are trained and proficient in warrior tasks and drills was supported.'M ilitary Medicine, Vol. 172, August 2007 Recommendations for Revision
The READI is a reliable tool, but we recommend that it be streamlined and modified before widespread use for RC nurses and enlisted medical personnel. A version of the READI that specifically addresses skills needed for competent intensive care nursing is one possible modification that would assist in determination of 66H/8A readiness. A version specific to enlisted medical personnel (68W and 68WM6) is also suggested, because this study and the one reported by Rivers et al.^ are the first to test the READI with enlisted medical personnel. The skills used to measure clinical nursing competency are more appropriate to nursing responsibilities and do not represent the scope of practice expected of enlisted medical personnel.
We also suggest that the READI be shortened and limited to the first three competency areas and that the questions in each area use a consistent response set. The use of a 5-point Likert scale is appropriate and allows respondents sufficient latitude in their responses; furthermore, consistency in item response choices reduces chance error. ^•" Incorporation of additional application-level questions, which require more complex thinkingâ nd situation-specific responses, would provide stronger evidence of performance ability.
We think that such changes would enhance the utility of the READI in future evaluations of the readiness of USAR medical personnel. Furthermore, developing an electronic version of the measure, as reported by Rivers et al.,^ would allow for easy scoring by unit commanders to estimate individual readiness, as well as providing a metric for individual professional readiness.
Given the limitations in the sample size and the use of a convenience sample, it is difficult to generalize the results of this pilot study. Additionally, the validity of the READI for USAR persormel could not be estimated because of the small sample size. A minimum of 385 subjects (5 subjects per item X 77 items) would be needed to ascertain construct validity through the use of factor analysis for the three competency areas of clinical nursing, operational nursing, and soldier and survival skills (77 items).^ A full-scale test of the revised instmment should include a sample of RC Army nurse officers and enlisted medical personnel selected randomly from USAR Medical Command, to mitigate issues of selection bias, internal reliability, and external validity. Further testing should also incorporate a predeployment/postdeployment test of the READI, to add to the validity and reliability of the measure.
Conclusions
The READI is a reliable tool for determining the readiness of USAR nurses and 68W series enlisted medical personnel in terms of their clinical and operational nursing skills, as well as their soldier and survival skills. It can also be used to identify the differences in these competencies between groups of USAR medical personnel. These data support other research suggesting that individuals provide a relatively accurate assessment of their own strengths and weaknesses.''' These findings highlight the need to ensure competency in the nursing skills of enlisted medical personnel, who are less likely to work in the medical field in their civilian jobs than are Army nurses. The findings also emphasize the need to ensure competency in warrior tasks and drills for both officers and enlisted medical personnel.
The READI could be easOy adapted for electronic administration, to provide a metric for individual professional readiness. This would be a valuable tool for command and control elements, commanders, and individual officer/soldiers, to use in assessing individual skill performance. A unit commander could administer the READI as part of a training assessment and use the results to build the yearly training calendar. USAR nurses and enlisted medical personnel assist in conserving the fighting strength, and having skilled persormel is critical to the achievement of this mission.
